Influence of glial cells in the dopamine releasing effect resulting from the stimulation of striatal delta-opioid receptors.
Recent data indicate that striatal dopamine release induced by stimulation of delta-opioid receptors is a consequence of glutamate release. However, glial cells, which mainly support glutamate uptake and are involved in glutamate signaling and potentially express delta-opioid receptors, could participate to this effect. The present study investigates the contribution of glial cells in the releasing effects of [d-Pen2, d-Pen5]-enkephalin (DPDPE) by using the gliotoxin l-alpha-aminoadipate (l-alpha AA). Initially, we evaluated the early influence of l-alpha AA local infusion (10 microg/microL) on dialysate levels of glutamate and dopamine under basal or DPDPE treatment conditions. l-alpha AA produced a significant increase of glutamate and dopamine in dialysates (+76% and +50% respectively) and the concomitant infusion of DPDPE (10 microM) significantly enhanced this effect in an additive manner (+110% and +44% respectively). Secondly, we assessed the DPDPE effects on striatal glutamate and dopamine dialysate levels, 2 days after an intra-striatal injection of l-alpha AA which produced destruction of glial cells. This lesion, decreasing the basal glutamate dialysate level as well as its tissue content (by 55% and 36% respectively), prevented the increase in glutamate and dopamine extracellular levels induced by DPDPE. This result confirmed that the DPDPE-induced dopamine release requires an initial glutamate release. However, this effect could reflect a major disruption of glutamatergic transmission caused by the toxin, as suggested by the local infusion of glutamine (2.5 mM) which, in lesioned rats, prevented the decrease in the basal extracellular content of glutamate and restored the DPDPE-induced increase in glutamate and dopamine dialysate levels. Therefore, these results indicate that, although glial cells are essential to maintain functional glutamatergic neurotransmission, they are not directly involved in the process by which stimulation of striatal delta-opioid receptors induces extracellular glutamate release and, consecutively, dopamine release.